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Legal Notice
This document was prepared as a result of work 
sponsored by the California Energy Commission. It 
does not necessarily represent the views of the 
Energy Commission, its employees, or the State of 
California. The Commission, the State of California, 
its employees, contractors, and subcontractors make 
no warranty, express or implied, and assume no legal 
liability for the information in this document; nor 
does any party represent that the use of this 
information will not infringe upon privately owned 
rights. This report has not been approved or 
disapproved by the Commission nor has the 
Commission passed upon the accuracy of the 
information in this report.
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Daily Water Use 1999 vs. 2016
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Source: Water Research Foundation, 2016 Residential End Uses of Water Study Update – Version 
2 (Mayer et al. 2016),  http://www.waterrf.org/Pages/Projects.aspx?PID=4309)  

http://www.waterrf.org/Pages/Projects.aspx?PID=4309
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Per Capita Water Use 1999 vs. 2016

Source: Water Research Foundation, 2016 Residential End Uses of Water Study Update – Version 
2 (Mayer et al. 2016),  http://www.waterrf.org/Pages/Projects.aspx?PID=4309)  

http://www.waterrf.org/Pages/Projects.aspx?PID=4309


Water Consumption 1980-2017

Source: The Drainline Transport of Solid Waste in Buildings, PERC 1 Report  - J. Koeller, P. DeMarco

From 1980 to 2017:  Reductions range from 49 to 96%



Daily Draw Patterns from CBECC-Res
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Number of Events by Volume
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21/78 = 35% ≤ 0.5 gpm

40/78 = 51% ≤ 0.8 gpm

56/78 = 72% ≤ 1.0 gpm



Volume Delivered by Flow Rate
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Events   Volume
35% 4%
72% 24%

4% 37%



Flow Rates for Faucets, Tubs and Showers

Fixture Flow Rate-Rated 
(gpm)

Flow Rate- All Hot 
(gpm)

Shower- stand alone 2.0
[1.0-2.5]

1.4
[60%-80%]

Tub/shower combination 5.0
[4.0-6.0

3.5
[60%-80%]

Lavatory faucet 1.5
[0.5-2.2]

1.5
[100%]

Kitchen faucet 2.0
[1.5-2.2]

2.0
[100%]



Fixed vs. Variable Orifices
• Fixed Orifice:

• High pressure: High flow rate
• Low pressure: Low flow rate
• Before 2000, practically all fixture fittings and appliances

• Pressure Compensating Aerators
• Adjusts flow rate to compensate for available pressure
• Almost the same flow rate for all pressures above 20-25 psi
• Ramped up from 2000-2012 for showerheads
• Today more than 90% and many faucet aerators
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Pressure Compensating Aerators - 1
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Pressure Compensating Aerators - 2

Rated Pressure:
60 psi for faucets
80 psi for showers

Flow Rate at the Rated Pressure:
2.2 gpm for faucets
2.5 gpm for showers
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Pressure Compensating Aerators - 3

Rated Pressure:
60 psi for faucets
80 psi for showers

Flow Rate at Rated Pressure: 2.0 gpm
Flow Rate at ½ Rated Pressure:
1.4 gpm (0.7*Rated Flow Rated
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Pressure Compensating Aerators - 4

A pressure 
compensating flow 
regulator maintains a 
constant flow 
regardless of 
variations in line 
pressure thereby 
optimizing system 
performance and 
comfort of use at all 
pressures.

Source: Neoperl’s website for this and the pressure-flow diagrams 14



Pipe Sizing for Peak Flows
Standard Method

Appendix M:
Water Demand Calculator

http://www.iapmo.org/Pages/WaterDemandCalculator.aspx
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http://www.iapmo.org/Pages/WaterDemandCalculator.aspx


There is a Limit to How Low We Can Go.
• Unless the heater is in the fixture or appliance, there 

will always be some volume in the pipe between the 
source and the use.

• It takes roughly twice the volume in the pipe for hot 
water to come out the other end.

• We need to decide what is an “acceptable” time-to-
tap or volume-until-hot and work backwards to 
determine the maximum allowable in the pipe 
between the source and the use.

• Plumbing up from below needs about 5 feet of pipe.
• Plumbing down from above needs about 10 feet of pipe
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Time-to-Tap, Volume-until-Hot – 5 ft. of Pipe
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Time-to-Tap, Volume-until-Hot – 10 ft. of Pipe
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How Low Can We Go? How Close Can We Get?
• The shorter the pipe, the less time it takes.
• The lower the flow rate, the longer it takes.
• How long is too long?

• 5 seconds?
• 10 seconds?
• Longer?

Water, energy and time efficient hot water systems start 
with deciding how long we want people to wait.
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